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Abstract 
In this study, it was aimed to determine the effect of activity-based teaching methods to students’ achievement on 
“Permutation" unit in elementary program. Our study was carried out on in elementary school which is located in 
Sakarya in first semester of 2010-2011 academic years. The sample composed of total 72, 7th grades students. Two 
intact groups were assigned randomly as control (36) and experimental group (36). During four weeks, while 
permutation subject was taught by activity-based teaching methods in experimental group, it was instructed using 
traditional approach to teaching in control group. Data was gathered using an achievement test of permutations with 
20 items developed by the researchers. Mathematical achievements were taken into consideration when creating the 
experimental conditions and making statistical analysis. The data were examined by independent t-test and 
ANCOVA. The findings of the research showed that achievements of both groups increased significantly after the 
study. But achievements scores in experimental group are statistically significant difference. As a conclusion, 
activity-based teaching methods can be efficiently implemented in 7th classes and helped students improve 
meaningful learning.
Keywords: Writting Zip Codes Difficulties in Permutations, Activity-Based Teaching. 
1. Introduction 
The information society that is developing and changing in a fast manner requires changes also in 
education systems. How the qualified individuals who will be able to meet the necessities of the 
information society, and with which aims and methods the so called individuals will be improved should 
be determined in consideration with the necessities of the information society. This change makes it 
necessary to reconsider the changing social conditions, the results of scientific researches and the concept 
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of learning. Critical thinking, systematical thinking, problem-solving and adaptation to the new and 
changing conditions of life are among the most important skills that the individuals need in terms of 
learning in a future world. And there has to be an effective learning method in order to enable it. 
Mathematics, considered an indispensible tool in science and technology, is also a part of daily life. If a 
person needs to come up with a solution to the problem encountered, he/she has to use his/her analytical 
thinking power. And approaching rationally to the problems and developing solution offers with analytical 
thinking is directly proportionate to the quality of the received mathematics education (Bayraktar, 1998). 
In this respect, mathematics and the necessity of mathematics education are accepted indisputably in 
our country, as in every country, and mathematical behaviours are tried to be earned from elementary 
school programs to the higher education programs (Altun, 1998). 
Developing the existing structure and relations of mathematics, which is accepted as a system 
consisting of relations developed with consecutive abstractions and generalizations requires intuition. 
Intuition includes inductive thinking and surprising thinking processes. Inductive thinking can be defined 
as the process of reaching generalizations from the relations between the events taken separately. As for 
surprising thinking, it is the process of putting forward an idea that has not been set forth before in any 
subject and the process of leaping to mind of different ideas (Baykul, 2001). Consequently, the duty of 
teachers should not be to make the students memorize a heap of certain stereotyped rules but to guide 
them to discover the mathematical principles and generalizations themselves. 
If one examines the historical processes in respect for guiding, mathematical teaching was attached 
importance also in the years of World War Second as much as mathematics which is a language that has 
the power of affecting in every field regarding the structure of universe- regardless of language, religion 
and nation difference (Karaçay, 1985)   
The need to perform reforms in mathematics teaching was realized especially in the period after the 
Second World War (Yıldırım, 2000). Till the beginning of 20th century, mathematics teaching consisted 
of introducing operation skills in a mechanical way. But after 1930s, the meaning part of mathematics 
gained importance and studies in that direction started to show affect in mathematical programs. Early on, 
associationist, then Gestalt School affected mathematical teaching considerably. Another important view 
which still continues to be a problem and which affected mathematics teaching is the Piaget school. 
Piaget’s views regarding mathematics teaching and the earning of mathematical concepts are discussed 
even today and are seen as a key theory in the improvement of education quality (Clark, 2005). 
The negative attitude towards mathematics in our country develops as the students have difficulty in 
learning the mathematics subjects and as they think they will not succeed in the mathematics class. It 
begins in the elementary school and unfortunately continues increasingly with each school year. 
Eventually the students develop negative attitude and disconfidence. What is worse, they deduct that they 
are not clever enough to get the best of mathematics and that mathematics is not among the subjects they 
cope with. The teaching and the approach of the teacher have important role in these wrong views. 
Mathematics teachers sometimes make use of different methods so as to increase the mathematical 
comprehension abilities of the students, to teach them that mathematics is not a subject to be afraid of and 
to make them like it. 
An effective and good learning is realized when the student actively participates in the classes and 
when the student is involved in the learning process as he/she learns the information during the learning 
process. As mathematics is based on mental visualization and perceptions, it cannot be transferred to a 
passive student via direct manner of teaching as if pouring water into an empty container. The best known 
way for a student to be active is to make them participate in solutions activities of problems which do not 
include algorithms the solutions of which are not known easily or which have not been solver before 
(Bayraktar, 1998). 
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There are not any subjects among the mathematical concepts that the students of the primary stage of 
elementary school cannot learn. Every student with no serious mental obstacle can learn these concepts. 
Mathematics education, which is anticipated to make the students get into the habit of independent and 
correct thinking, should now be relieved of such state that connotes fear for children. It is necessary for 
the students to get a decent education in order for them to enjoy problem-solving and to learn enjoying 
mathematics. Since this education cannot be conducted with only teaching the subjects and loading the 
students with homework, the mathematics class should be supported with various activities (Koç, 1996). 
If we examine the renewed elementary school mathematics program, the program has been prepared as 
a result of a very extensive research in the field of mathematics education. The mathematics program is 
based on the principle of “Every student can learn mathematics.” Mathematics-related concepts are by 
definition abstract. If the development levels of the children are taken into account, it is rather difficult for 
them to be directly perceived. Operation skills along with conceptual learning are given importance in the 
program. Learning mathematics also includes thinking with regard to mathematics, comprehending 
general problem solving strategies and recognizing mathematics as an important tool in real life as well as 
earning basic concepts and skills (MEB, 2001). 
The learning field of the research is probability and statistics, which includes the research. The 
concepts of the learning field of probability and statistics that the student will need and encounter the most 
have been discussed. It has been attached particular importance to the development of estimation skills as 
well as the development of probability and statistics in students. The learning field of probability and 
statistics consists of 3 sub learning fields on the level of 7th graders. These are determination of possible 
situations, types of events and kinds of probabilities. Due to the content arrangement understanding of the 
program, as the grade level increases sub-learning fields and contents vary in relation with the previous 
learnings. 
Skills of mathematical thinking can be developed as a result of the association of different disciplines 
with mathematical subjects. And in this study, the subject of permutation has been explained on the basis 
of the production system of zip codes and a presentation of the subject has been performed with work 
sheets of teachers and students and various activities. The study has been started with the assumption that 
the zip code activities upon which the study is focused in teaching the subject of permutation may affect 
the success in this subject. 
2. Method 
In this past are given such information as the research method used in the research, the universe and 
sample of the research, the development and implementation of measuring tools, collection of data and 
analysis of the collected data. 
 
2.1. Research Method 
 
With this research, the effect of activity-based teaching method and traditional teaching method in the 
teaching of permutation sub-learning on the academic success and permanence level of 7th graders has 
been tested 
‘Testing Model” will be conducted in this research which aims to compare activity-based teaching 
method and traditional teaching method in terms of their effect on success and permanence levels. 
“Testing models are research models where the data that is desired to be observed is produced under the 
direct control of the researcher in order to reveal the cause and effect relations”. This method is carried 
out with the use of pre-test and post-test control group pattern. Pre-test and post-test control group pattern 
is implemented through the subjection of the experimental subjects to the measurement regarding the 
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dependent variable both before and after the experimental study. Experimental subjects are divided into 
two as experiment group and control group (Karasar, 2002:87).  
In Pre-test and post-test control-group model, there are two randomly generated groups. Symbolic 
expression of this model are as follows: 
 
Figure 1: Pretest - Posttest Control Group Model 
  Pre-test  Post-test 
GE R O1.1 X O1.2 
GC R O2.1  O2.2 
 
GE: Experimental Group  
GC: Control Group 
  R: Subjects selected randomly  
O1.1 and O1.2  Pre-test and Post-test Measures of Experimental Group 
O2.1 and O2.2   Pre-test and Post-test Measures of Control Group 
X  shows the independent variable which was applied to subjects in experimental  
          group (Karasar, 2005). 
 
In this study, two separate classes - one experiment and one control group- have been determined so as 
to test the effectiveness of the activity-based teaching method in the targets and behaviours regarding the 
“Permutation and Probability” unit of the mathematics class of the 7th graders in elementary schools. In 
the experiment group activities supported with the activity based teaching method (Zip Code activity) has 
been performed while in the control group the traditional teaching is conducted. Before the experimental 
process has begun, both groups have been tested with pre-tests and after the experimental process both 
groups have been tested with post-test as the same test. Experimental phase of the research lasted for one 
week. It has been thought that different variables that could emerge in time other than the independent 
variable can be controlled. 
 
2.2. Experimental Design  
Experimental design used in the study shown in Table 1. 
 







2.3. Samples and Population 
Our study was carried out on 7th grades students in elementary school which is located in Sakarya in 
first semester of 2010-2011 academic year. Our experimental and control groups consisted of 72 students 
(7th grades). 
 
Grup Class Method 
Experimental 7-B Pre-test +  Activity-Based Teaching + Post-test 
Control  7-C Pre-test +  Traditional Teaching Method  +  Post-test 
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Classes and the numbers of students which are constituted for our research study are showed in Table 
2. In sample of study, our experimental group (7-B grade) consisted of 36 elementary students, and our 
control group (7-C grade) consisted of 36 elementary students.  
 
  
2.4. Method and Tools of Data Collection 
 
The source of the data obtained from the research method is made up of the pre-test and post-test 
points that the experiment and control group students received from the success test of mathematics class. 
“Mathematics Enhancement Programme” “Zip code” activities suggested by the program and the 
activity samples created by the researcher have been used and a learning situation has been realized that is 
appropriate for the qualities stated within the class. After the performed teaching, the students were 
subjected to some activities and the results have been examined. A lesson plan similar to the one below 
has been implemented in the teaching. 
 
 
2.5. Success Test 
 
In this experimental research, after the unit of “Permutation and Probability” has been determined, 
success test has been developed with respect to this unit. With this success test, the differences in 
successes of the students of the experimental and control group have been measured. The following steps 
have been followed in the development of this test:  
 
1.While the success test has been prepared, target behaviours have been determined belonging to the 
Permutation and Probability unit of the Mathematics Class in elementary schools. Test articles have been 
created that has the scope validity so as to satisfy these behaviours. 
2.Before the tests were developed, the relevant literature has been scanned and the previous researches 
conducted before on this subject have been examined. A test draft consisting of 15 questions have been 
developed by the researcher. 
3.The validity of the success test that has been prepared has been determined after expert opinion has 
been obtained. Accordingly, the opinions of 2 academics at the Department of Mathematics Teaching at 
the Faculty of Education at Sakarya University and 3 mathematics teachers have been asked. 
4.The prepared draft have been performed on 54 students who are still 8th graders and the reliability 
works of the test have been performed. The test has been shown to the experts and their opinions have 
been asked and in line with these opinions the errors have been corrected and the test has been given its 
final form. 
5.“Reliability is the resolution among the independent measurements of the same things. It is the state 
of a thing which is desired to be measured and which continually acquires the same symbols. It is the 
following of the same processes and the use of the same measures and obtaining the same results. It is the 
state of the measurement free from accidental mistakes. Reliability is determined with correlation 
Classes Class-B Class-C Total 
Numbers of 
Students 
36 36 72 
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coefficient and it takes values varying between zero and one. If the value approaches one, the reliability is 
considered to be high.” (Karasar, 2002). 
 
There has been no need to omit any one of the articles of the 15-article test prepared at the beginning 
with reference to Cronbach Alpha reliability coefficient. After these procedures the 15-article test has 
become ready. As the r = 0.7782 as a result of the applications, it was accepted that the success test has a 
high reliability. 
Some examples from  Success Test 
Question 2: How many double digit numbers can be written smaller than 300 with elements of (0, 1, 2, 
3, 4, 5) ? 
Question 5: How many nine-letters words which are meaningfull- meaningless and different from each 
other can be written starting with the letters M and ending with K using letters of word “MATEMATIK”? 
Question 8: How many different post adress in Istanbul can be given using elements of (0, 1, 2, 3, 4)? 
Question 13: How many post adress in Sakarya can be written using elements of (0, 1, 2, 3, 4) without 
repetition? 
Question 15: How many seven-digit numbers can be writen using the numbers in 1102333? 
 
2.6. Analysis of the Data 
 
Microsoft Office Excel 2003 has been used in order to calculate the reliability of the success test, the 
article-total correlation and the difficulty degrees of the test articles. Associated t-test has been used in 
order to measure whether there is a significant difference between the pre-test points of the students. 
Associated t-test has been used for the intragroup comparison of the pre-test and post-test success points 
of the both groups within the group. 
 
2.7. Research Process:  
 
The implementation phase of the research is as follows: 
1. 36 students in the 8-B class of the Elementary School has been chosen as the experiment group and 
36 students of the 8-C class, as control group. 
2. Before the application success test has been applied as pre-test to the students of the both groups in 
order to measure the pre information of the students of experimental and control groups 
3. The implementation started in the last week of December in both classes. It lasted for one week in 
both groups. 
 
3. Findings and Interpretation   
3.1. Pre-Test Scores of students in Experimental Group: 


















1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35  
Students 
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3.2. Post-Test Scores of students in Experimental Group: 










Processed in the form of Activity-Based Teaching on subject of  permutations in the experimental 
group was found to significantly increase the student's academic success. (Table 3). 
 
Table 3: Pretest and Posttest Mean Scores of Experimental Group (p < 0.05) 
     
3.3. Pre-Test Scores of students in Control Group: 








3.4. Post-Test Scores of students in Control Group: 






 Measure N X  sd df t p 
Experimental 
Group 
Pre-test 36 28.47 9.98 
35 -15.7 .000 
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Students 
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Processed in the form of Traditional Teaching Methods on subject of  permutations in the control 
group was found to significantly increase the student's academic success. (Table 4). 
 
Table 4: Pretest and Posttest Mean Scores of  Control Group (p < 0.05) 
 
 
Associated t-tests have been used for the purpose of measuring the intragroup changes of the success 
points of the pre and post mathematics tests of the both groups. The results of the analysis show that the 
post-test points of the both groups are significantly higher than their pre-test points (p < 0.05). This 
finding may be interpreted as that the teaching implemented in both groups significantly increases the 
geometry success of the students. ANCOVA has been used for the comparison of the post-test geometry 
success points. Pre-analysis data reveal that the data meet the assumptions for the performance of 
ANCOVA. 
 
Table 5: Descriptive Statistics of Post-test Scores of Groups  
 
 





Table 6: ANCOVA Results of  Success Test 
 
Varyansın Kaynağı Sum of  
Squares 
df 
Mean of   
     Square 
F p 
Pre-test 16.446 1 16.446 .069 .793 
Group 790.593 1 720.59 -12.3 .043 
Error 16355.082 69 237.85   
Total  315725.00 72    
Adjusted Total 17346.875 71    
 
4. Results 
According to the findings obtained from the research, the following results have been obtained. 
1.It has been seen that the activity-based teaching implemented in the experimental group increases the 
academic success of the student in a significant manner.  
2.It has been seen that the lessons performed with traditional teaching in the control group increases the 
academic success of the student in a significant manner. 
3.It has been found that there is a significant difference among the post-test success points that have 
been adjusted according to the pre-test points of the students of control group where the activity based 
teaching method is used and the control group where the lessons are performed with the traditional 
 Measure N X  sd df t p 
Control 
Group 
Pre-test 36 21.94 8.80 
35 -11.6 .000 
Post-test 36 60.69 17.03 
Group Mean Adjusted Means N 
Experimental 68.05 67.88 36 
Control 60.69 60.86 36 
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method. In other words, significant difference has been seen among the success levels of the experimental 
and control groups after experimental procedures. 
4.It seems that the use of activity-based teaching method in education has an effect on the academic 
success of the students. After all, success is obtained with the activity based teaching and visuality comes 
into prominence. 
5. Results 
According to the findings obtained from the research, the following results have been obtained. 
1.It has been seen that the activity-based teaching implemented in the experimental group increases the 
academic success of the student in a significant manner.  
2.It has been seen that the lessons performed with traditional teaching in the control group increases the 
academic success of the student in a significant manner. 
3.It has been found that there is no significant difference among the post-test geometry success points 
that have been adjusted according to the pre-test points of the students of control group where the activity 
based teaching method is used and the control group where the lessons are performed with the traditional 
method. In other words, no significant difference has been seen among the success levels of the 
experimental and control groups after experimental procedures. 
4.It seems that the use of activity-based teaching method in education has an effect on the academic 
success of the students. After all, success is obtained with the activity based teaching and visuality comes 
into prominence. 
6. Suggestions 
•It must be paid attention that the activities and teaching designs to be prepared for the students to learn 
mathematics more efficiently, more attractively and productively should be appropriate for the individual 
features of the students and should develop their high-level thinking skills. 
•Methods should be used designed according to the contemporary teaching methods that include higher 
interactions for a more efficient and productive realization of the prepared activities. 
•Experts from every field must participate in the design team in the preparation of the activities. 
Because those activities where experts without enough number and quality participates in the 
development process will decrease the efficiency of the teaching. 
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